Study of 313 plasma electrophoretic patterns from 158 hospitalized subjects revealed that 30 per cent of these patients exhibited a heterogeneity marked by occurrence of double peaks in the alpha-2 and 6 per cent in the beta globulin fraction. Occurrence of double peaks could not be related to any specific disease. Similar study of plasma from 18 normal adult subjects did not reveal double peaks in any of the protein fractions. Existence of prealbumin components,with mobilities greater than that of the albumin, has been observedin 6 of 158 pathological subjects. Mobilities and concentrations of componentsx1, x2, and x3 are reported.
S TUDY of plasma protein electrophoretic patterns from 158 patients and 18 normal subjects reveals that the majority of these patterns conform to observations reported earlier by other investigators (1-9).
A considerable number, however, show additional peaks on the electrophoretic pattern. These differences include the appearance of double peaks where a single peak normally occurs and the presence of components that migrate faster than albumin. Similar observations have been made by others (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) ; however, no extensive survey for these peculiar boundaries has been made in a varietyof diseased individuals. 
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Methods and Material
Fasting blood samples were obtained from 158 hospitalized patients suffering from various diseases and disorders.
A total of 313 blood samples were collected from these patients.
Additional blood was collected from 18 apparently normal male hospital employees.
Plasma total protein determinations were made by the micro-Kjeldahl method (29) and corrected for the nonprotein constituents.
The nitrogen-to-protein conversion factor used was 6.25. The plasma electrophoretic separation was carried out in the Klett apparatus (30) after a 19-hr. dialysis against veronal buffer at pH 8.6 and ionic strength 0.1. The electrophoretic analysis was carried out at 1-2#{176} for 180-200 min., using 10 mAmp. and 110 v. The patterns were enlarged 2-4 times, traced, and the area of each component was compared to the total area of the pattern and recorded as the percentage of the total area. Mobilities of the components were computed from the distance between each peak and the center of the boundary anomaly according to the following equation:
where u is mobifity expressed in centimeters2 per volt per second; d, distance boundary traveled in centimeters;
A, cross sectional area of cell; K, conductivity cell constant; t, time in seconds; I, current in amperes; .R, resistance of buffer in ohms; and m, magnification factor of optical system.
Results
The findings of this study are presented in Table 1 and graphically illustrated in Fig. 1 
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The fast-moving components and their relation to other protein fractions are illustrated in Fig. 2 . Table 1 shows plasma protein concentrations and mobility of normal subjects and those patients whose plasma contained a moiety migrating faster than albumin.
---
I 3
Discussion Several reports appeared in the literature relating occurrence of double peaks in the alpha_2 and beta globulins to various diseases. Kunkel et al. (5) in the study of patients with primary biliary cirrhosis reported an elevated beta globulin consisting of 2 components. These investigators were able to indicate a correlation between the total lipid level and the beta globulin peaks determined electro. phoretically. Sternberg (9) also observed 2 fractions in the beta globulin in patients with biliary cirrhosis, with obesity and in 2 patients with myocardial infarction.
Fischer et al. (7) have shown that the beta globulin of nephrotic plasma is composed of 2 distinct peaks.
Bernsohn and Cochrane (11) reported double peaks in the alpha_2 globulin in 15 of 27 patients with multiple sclerosis. Electrophoretic separations of plasma proteins of 158 hospitalized patients in this study show that 30 per cent of these patients exhibited the double peak in the alpha.2 globulin and 6 per cent in the beta fraction.
Occurrence of double peaks in relation to specific diseases such as Addison's disease, nephritis, ulcerative colitis, multiple myeloma, pulmonary tuberculosis, biliary cirrhosis and others comprising the total number studied made it evident that the occurrence of double peaks could not be assigned to one specific disease.
It was also evident that the plasma protein concentration and percentage distribution in each of the diseased groups agreed generally with observations reported by other investigators (1-9). For this reason the actual protein distribution in the diseases studied was omitted, and only examples of the double peaks in the alph&2 and beta globulin were graphically illustrated (Fig. 1) . The occurrence of this double peak moiety was not persistent. Subsequent analysis of plasma of subjects who exhibited the double peak did not always result in appearance of a double peak. An attempt was made to relate these occurrences to lipid changes in patients with kidney and various liver disorders, but the data did not reveal any correlation.
An attempt was also made to relate this phenomenon to steroid excretion levels in subjects with various endocrine disorders but again the data did not reveal any correlation. Examination of the remainder of 313 electrophoretic patterns confirmed further lack of specificity for this phenomenon to any particular group of disorders. Existence of a protein component with mobility greater than albumin has been observed in the plasma of normal subjects (10, (12) (13) (14) (15) . Reports have also been made of similar component in cerebrospinal fluid (16) (17) (18) (19) .
Intravenous infusion of heparin into adult subjects resulted in appearance of a fast-moving component (21) (22) (23) (24) (25) (26) (27) (28) . In their study of blood protein response in tuberculosis, Seibert and Nelson (10) reported x-.component as a break in the leading side of the albumin curve.
In their study, plasma was dialyzed in a heavy cellophane sack for 3 days against a phosphate buffer of pH 7.7 and ionic strength 0.1. Hoch and Chanutin (12) demonstrated a protein component in normal and pathological serum and plasma that migrated 18 per cent faster than the albumin.
These authors also reported that 4 of 43 pathological sera contained 2 fast components with mobilities variable from patient to patient. These mobiities were 26, 33, 50, and 300 per cent greater than albumin. Smithies (14) , using starch electrophoresis, was able to demonstrate repeatedly 2 fast-moving components in normal human serum. Gavrilesco et at. (20) demonstrated this also and concluded that the first fraction was identical to the fraction observed in the cerebrospinal fluid, while the second fraction was rich in lipids. Grabar (13) and Schultze et at. (15) reported one fast-moving component in normal serum and plasma.
Schultze et at. (15) isolated this component by precipitation, adsorption, and zone electrophoresis. Their study revealed that this fraction, normally found in a concentration of 0.5 per cent of total protein, has a mobility when purified 50 per cent greater than albumin, is richer in carbohydrates (hexoses, glucosamine) and tyrosine and trytophane, and has a molecular weight of 61,000. These authors have also shown that the prealbumin component normally found in plasma is not a lipoprotein, since it did not stain with Sudan black B or a protein denaturation product. Component x-2 as reported by Smithies (14) was rich in lipid.
Interesting observations have been made with regard to appearance of prealbumin componezit in plasma of subjects infused with heparin (21) (22) (23) (24) (25) (26) (27) (28) . In all instances reported, only one fast-moving component was evident. Mobility of this fraction was similar to the mobility of x-component observed in normal serum (12, 15). The changes in the serum lipoprotein pattern observed during the clearing reaction of heparin were followed by liberation of free fatty acids and appearance of the fast-moving component (26) (27) (28) . The factor (C.F.) responsible for these changes has been localized by zone electrophoresis in the beta globulin fraction and has been shown to lower the beta and increase the alpha globulin concentrations (26) .
It is evident from the foregoing statements that there may be several fast-moving components. These fractions have been found in plasma of normal individuals, in hospitalized subjects, in plasma of subjects receiving heparin, and in the crebrospinal fluid. The fast-moving components reported in this paper have been found in the plasma of hospitalized, critically ill subjects. One patient's plasma had 3 of these fractions with mobiities 58, 82, and 123 per cent greater than the albumin.
Two fractions were found in the plasma of each of the 2 patients, with mobiities for x-1 component 58 and 70 per cent, and for x-2 component 550 and 406 per cent greater than albumin.
One component was found in each of the remaining 3 patients with mobilities 65, 74, and 26 per cent greater, respectively.
Average percentage concentrations of these fractions in terms of total protein present were 2.2, 2.4, and 3.2 for components x-1, x-2, and x-3, respectively.
Since no fast-moving component was observed in the plasma of 18 normal subjects examined for these, and only 6 of 158 hospitalized patients exhibited these prealbumin components, it must be concluded that occurrence of these fractions, as studied by the method presented in this paper, is not common and that their significance with respect to diseases in which they occurred still remains obscure.
